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F o r e w o r d
This guide was preparedfbr techn icians who design sprink ler 
ir r ig a t io n  systems. In a d d ition , d eta iled  basic  data on s o i l s ,  
crops and water together with inform ation on accepted p r in c ip le s  
o f  ir r ig a t io n  are given in tab les  as guides to  the designer o f  
sprin k ler  ir r ig a t io n  systems.
The fa c t  that th is  guide re la te s  on ly  to  sprink ler ir r ig a t io n  
does not imply that th is  is  the only type o f  ir r ig a t io n  that can 
be used in  Iowa. A surface ir r ig a t io n  guide has been developed 
fo r  western Iowa and a d d ition a l guides o f  th is  type w i l l  be 
developed aa needs a r is e .
The data in the tab les  were obtained from a v a ila b le  research . 
Where inform ation was lack ing , estim ates were made by experienced 
s o ils 'a n d  crops s p e c ia l is t s .  They contain  the best known informa­
tio n  to  date. As new research and experience with sprink ler 
ir r ig a t io n  become a v a ila b le , th is  guide w i l l  be rev ised  accord in g ly .
This guide provides only basic  inform ation on s o i l s ,  water 
requirements and frequency o f  ir r ig a t io n . Inform ation on water 
supply, pump requirements and the d e ta ils  o f  high pressure and 
low pressure systems are a v a ila b le  from dealers in ir r ig a t io n  
equipment and from other sources.
Cooperative Extension Work in  A gricu ltu re  and Home Economics. 
Iowa State C ollege o f  A gricu ltu re  and Mechanic Arts and the United 
S tates Department o f  A gricu ltu re  cooperatin g . Extension S erv ice , 
Floyd Andre, d ire c to r , Ames, Iowa. D istributed  in  furtherance o f  
the Acts o f  Congress o f  May 8 and June 191^*
A g ricu ltu ra l Experiment S ta tion , Iowa State C ollege o f  
A gricu ltu re  and Mechanic A rts , Floyd Andre, d ir e c to r , Ames, Iowa.
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R eservoirs  The re se rv o ir  is  s im ilar to the farm pond except that i t  has much
greater water' storage, capacity.- .Their eServoir must be o f  su ffic ie n t  
s ize  to provide water to meet a l l  crop needs during a prolonged drouth. In addi- 
v:' tioh ) ' alTôwanè e ‘must be madé'for"evaporation and,1 seepage » Such: . 'losses, c.ah1 to ta l 
ás much^  as' i}- fee:t  annually The‘'a&ount o f  water, rëquihëdifob  irr iga tion  w i l l ï : \
* nee es-sarlly ; vary wi%li thé iheèd.‘S‘ ,G1f  th e  crbpsl i-Trt. g e n e r a l f r o m  1  tip. l*l*/4 a c r e : 
fe e t  o f  w ater; { not in clud ing seepage:and -evaporation lo s s e s )>’ must' be: allowed fo r  
each a cre -to  be irrigated ;. v'-'Tbe con tr ib u tin g  watershed must- be Targe enough to
: f i l l  the reservoir i - A’haííííifeffli- o f  '6 acres o f  watershed area is  recommended for  
e'adh aere^ foot' of- water to* be- Stored-.-' - lió' ’avoid rapid sedimentation in the 
reservo ir , Végétative- cover"and- e ffe c t iv e  conservation practices on the water* 
shed are essen tia l. ' : ■ -J;-v om i-
Flowing-’Streams ; Large" flow ing streams 1 are not p len tifu l-- in ' Iowa.. 'Small streams 
u su a lly  dry up in  the summer. The quantity o f  water flow ing in  
the stream during a prolonged drouth w i l l  determine how many acres can be i r r i ­
gated from -a •strèàm. A'Check should be made, o f  water quantity at: low ! f lo w 'to  
det'ôrminè"-ii- s u ff ic ie n t  'iíatér: is.-present^to provide ’ fo r  ’ ir r ig a t io n .
p it s  Excavated p its  are dependable sources o f  water i f  th é -ground water
ta b le  is  w ith in  10 to  15 fe e t  o f  the surface and the s o i l  is  s u f­
f i c i e n t ly  pervious to allow  water to  flow - in to  the p i t .  These p its  are dug with 
power equipment. They, are .uaually^T^ t o - 2 5 fe e t  ; deep and 200 to 400 fe e t  in  
length with as great a width as i t  is' p o ss ib le  to dig with the equipment. Such 
p it s  gen era lly  are u n sigh tly  and they' may be a hazard to  ch ild ren  or to  l i v e ­
sto ck  unless proper safeguards are taken. ‘ ‘ -"1 ;HIiijg
W ells ' - - W ells have been developed fo r  ir r ig a t io n  in Iowa. A w e l l - f o r  i r r ig a -
* X 1'- t io n  must' y ie ld : about" 10 gallons., per minute per acre - irrigated;.-.., - I f
con siderab le  acreage is  -to be ir r ig a te d , a 'high y ie ld in g  w e ll is  requ ired . For , 
in form ation on-underground water re sou rces ,. con tact the 'Iowa G eo log ica l Survey, 
U n iv ers ity ' o f  Iowa, Iowa C ity , Iowa. .. t  ■ - ” ■ . ■
W ell - Points In areas -where •the’’ground water is  f a i r ly  c lo se  to  the-' su r fa ce , w e ll  
poin ts with sp e c ia l screens are r e la t iv e ly  econom ical and e a s i ly  c. 
es ta b lish ed . The w e ll points are put down by je t t in g  or d riv in g , and any number 
up to  8 or 12 can be connected to  a s in g le  pump to  obtain  the desired  d isch arge .'
■Legal Aspects o f  I r r ig a t io n  Water Supply • n -■
• -There are no Iowa laws re la tin g ' to  the u s e 'o f-a n y  source o f  water fo r  i r r ig a ­
t io n .  U n til such time as they aré enacted, any statement o f  What they may be is  
pure specu la tion . There is  considerab le in te re s t  in  such le g is la t io n  and -some 
laws w i l l  probably be passed.
Purchase an Ir r ig a t io n  System Designed f o r  the • . 1 s
Individual':Nbeds o f  the-Farm- ..v ' ~  ■ ’ : -  . - - 1  % -
P rovide System o f  Adequate Capacity
• The- ir r ig a t io n ’"system m ust'be: large enough to  provide s u ff ic ie n t  water 
during peribds' o f  prolonged U r o u t h 'A v o id  try in g  to ir r ig a te ' 'too much land with 
to o ' l i t t l e "  equipment-.-* •' " T"- ’ " *■ ^
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Adequate Farm Labor Must Be A vailab le  fop Moving Equipment
In designing an ir r ig a t io n  system, the hours i t  w i l l  operate during the day 
has a great e f f e c t  on the s iz e  o f  equipment requ ired . S u f f ic ie n t  labor must be 
av a ila b le  to  move la te ra ls  when one p ortion  o f  the f i e l d  is  com pleted. Each 
farmer must be cautioned that ir r ig a t io n  farming w i l l  mean increased labor re-' 
quirements during other peak labor p eriod s .
Design System to  F it  S o ils  and Crops
D iffe ren t crops requ ire  d iffe r e n t  amounts o f  water as shown in  ta b le  1.
A lso , the time o f  year the crop w i l l  requ ire  supplemental water w i l l  a f fe c t  the 
design o f  the system.
Coarse and fin e  textured s o i ls  absorb water at d iffe r e n t  rates and hold  
d iffe r e n t  amounts. T herefore, the type o f  s o i l  w i l l  a f fe c t  the design o f  the 
ir r ig a t io n  system.
Plan fo r  High Y ields and Apply S u itab le  Crop, S o i l  
and Water Management P ra ctices
Choose S o ils  C a refu lly
Deep, medium to  moderately coarse textured s o i l s  (loams and sandy loams) 
with good in tern a l drainage are gen era lly  best su ited  fo r  ir r ig a t io n .  Y ie ld  in ­
creases due to  ir r ig a t io n  are u su a lly  greatest on sandy s o i l s .  However, the 
sandy s o i ls  hold  on ly  small amounts o f  w‘a ter w ith in  reach o f  p lant r o o t s .  I r r i ­
gation  on such s o i l s ,  even though i t  re su lts  in  large y ie ld  in creases, may be 
requ ired  so frequently  that labor and equipment costs  fo r  ir r ig a t io n  are e x ce ss iv e .
Good Drainage is  E ssen tia l
In Iowa, i t  is  p o ss ib le  to  have a heavy r a in fa l l  immediately a fte r  an i r r ig a ­
t io n .  T h erefore, an adequate surface  drainage system is  necessary to  prevent 
damage to crop s . A lso , in tern a l drainage w i l l  be o f  importance on many s o i ls  
and must be adequate i f  p r o fita b le  ir r ig a t io n  farming is  to be p ra c tice d .
S e le c t  High Value Crops fo r  I r r ig a t io n  Farming.
I r r ig a t io n  can most e a s ily  be ju s t i f i e d  on crops having a high return value 
per a cre . Melons, sweet p ota toes, sweet corn and other truck  crops have been p ro ­
f i ta b ly  ir r ig a te d  in  Iowa fo r  many years. Increased returns may make i t  p r o fita b le  
to ir r ig a te  f i e l d  crops and pastures during many years, but long-tim e figu res  are 
not ye t a v a ila b le .
Make P u ll Use o f  F e r t i l iz e r s
An adequate supply o f  p lant nutrients as w e ll as o f  water is  e s se n t ia l fo r  
high crop y ie ld s . F e r t i l iz e r  costs  are a r e la t iv e ly  minor part o f  the co sts  o f  
ir r ig a t io n  fa m in g  and an adequate supply o f  nutrients is  e s se n tia l fo r  the p r o f i t ­
able  operation  o f  an ir r ig a t io n  system. Y ield  responses to  needed f e r t i l i z e r s  are 
u su a lly  greater on ir r ig a te d  than on n o n -irr ig a ted  land. T h erefore , i t  is  u su a lly  
p r o fita b le  to  use la rger amounts o f  f e r t i l i z e r s  on ir r ig a te d  land than would be psed 
on n o n -irr ig a ted  land. Some o f  the f e r t i l i z e r  can be supplied  in a l iq u id  form with 
the ir r ig a t io n  w ater.
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Good S o i l  and Crop Management is  E ssen tia l
Because, o f  high c o s ts , i t  is  even more important on ir r ig a te d  than on non- 
ir r ig a te d  land that good s o i l  and crop management p ra ctice s  he fo llow ed . T im eli­
nes? o f  operation  is  very im portant. The land must he kept fre e  o f  weeds and in 
a good s ta te  o f  t i l t h .  Follow ing a regular system o f  plowing under green manure 
crops or meadow w i l l  a id  in  m aintaining s o i l  s tru ctu re  so that ir r ig a t io n  water 
can enter the s o i l  more re a d ily .
P lant fo r  adequate stands on w e ll prepared seed heds. Corn stands should he 
increased to  at le a s t  20,000 to .2^,000 sta lks per acre to  make f u l l  use o f  high 
f e r t i l i t y  and m oisture le v e ls  on ir r ig a te d  land.
To get ma-rinTirm stands and y ie ld s , high q u a lity  seed o f  adapted v a r ie t ie s  is  
a n e ce ss ity .
P ra ctice  Plant Disease and In sect Control
The importance o f  p lant disease and in sect  co n tro l is  greater on ir r ig a te d  
land because o f  the higher investm ents. Insure f u l l  crop returns hy using a good 
management program fo r  p lant d isease and in sect co n tro l during hoth the p lanting 
and growing p eriod .
Apply the R ight Amount o f  Water at the Right Time.
Apply only the amount o f  water needed to re s to re  moisture in  the root zone 
to  f i e l d  ca p a city . This w i l l  vary with the crop and the s o i l .  Crops on sandy 
s o i ls  requ ire  sm aller amounts o f  w ater, in  more frequent a p p lica tio n s , than crops 
on loam or c la y  s o i l s . Shallow rooted  crops requ ire le ss  water at each ir r ig a t io n , 
hut i t  must he app lied  more frequ en tly  than fo r  deep rooted  crops.
Begin ir r ig a t in g  b e fore  the crop w i l t s . U sually s ta rt  to  ir r ig a te  w hile there 
is  at le a s t  50 percent to  60 percent o f  the a v a ila b le  m oisture in  the s o i l .  
Determining the m oisture poin t when ir r ig a t io n  should s ta rt  requires e ith er develop­
ing a ” sense o f  f e e l ” o f  the s o i l  m oisture or the use o f  instruments to  measure the 
water content.
How to  Use the I r r ig a t io n  Guide
In  ad d ition  to the above mentioned basic  con sid era tion s , ce r ta in  sp e c ific^  
inform ation on s o i l s ,  crops and water fa c to rs  is  necessary in designing an i r r ig a ­
t io n  system. Crop, s o i l  and water fa c to r s  used in  the design o f  sprin k ler i r r ig a -  
t io n  systems are compiled in  ta b le  1. An explanation o f  th is  ta b le  and it s .u s e  
fo l lo w s :
S o i ls  Inform ation
Column 1 -  S o i l  Group Number
The s o i ls  o f  Iowa were grouped according to  th e ir  water hold ing c a p a c ity ,; rate  
o f  water intake and natural drainage co n d it io n . This column gives the id e n t if ic a t io n  
number o f  each s o i l  group.
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ColnTnn 2 - General Description o f Soils
The descriptions in this column are confined almost entirely to three s o il 
characteristics. Water holding capacity is described as high, moderately high, 
low or very low. Rate o f water intake is  described as rapid, moderate, moderately 
slow or slow. Natural drainage condition is  described as w e ll drained, imperfectly 
drained or poorly drained.
Column 3 - Major S oil Series
Some o f  the more extensive s o il series in Iowa are listed  in this column.
Column 4 and 5 - Available Moisture Capacity for Given S oil Layers.
The amount o f  available moisture varies with s o il  texture and thickness ^of 
s o il  layers. The available moisture capacity given in this column is the moisture 
content o f  the soil:;between the fie ld  capacity and .the w ilting point, „expressed in 
inches o f water per inch o f s o il .  This is  the s o il moisture that is  available to 
and used by the crops. Field capacity is  the amount o f  water retained in the s o il  
a fter the free water has drained out. At the w ilting point, thè moisture còntent 
o f  the s o il is  so low that the plant can. n o  longer withdraw water from the s o il  and 
w ilting occurs. The crop is damaged i f  the available moisture drops to the w ilting
point.
For S o il Group I the available moisture capacity o f  the top 48finches (Column 
4) is estimated to be .04 inches per inch o f s o i l .  Always multiplying 48 by •04 
gives 1.92 inches as the amount o f  water required to raise the top 48-inch layer 
from the w ilting point to f ie ld  capacity.
Column 6 - Maximum Water Intake Rate
This column gives the estimated rate o f  water intake into the s o il  ( in filtr a  
tion) for bare and cover conditions. Bare condition refers to land planted to row 
crops where the bare land is  exposed to the compaction and sealing from raindrop 
impact. On land with cover, the vegetation or mulch absorbs raindrop energy and 
there is  l i t t le  or no surface sealing. Sprinkler nozzles should be^selected to 
supply water to the s o il  at a rate no greater than the applicable figures for 
water intake given in this column. In this way, surface run-off and consequent 
loss o f  topsoil and fe r t i l i t y  can be avoided, as well as w a s t e d  water and higher 
pumping co s ts .
Crops Information
Column 7 - Crop Groups.
The groups o f  crops in the column are those crops with similar root depths to 
be irrigated and similar peak moisture use rates. A detailed lis tin g  o f  the crops 
in the various groups is  given at the bottom o f  each page o f the table. The listin g  
o f  crops in these groups does not necessarily mean that i t  is  economically feasible 
to irrigate a l l  o f  them. Where i t  is desired to irrigate ascertain crop, this table 
w ill  supply the necessary information for design o f the sprinkler system.
ColnTnn 8 -  Depth o f  S oil to Be Irrigated
This column gives the recommended depth o f„ s o i l  (in  inches) to which moisture 
is  to be supplied by irrigation . This depth is  related to the root characteristics 
but is  not necessarily the maximum root zone.
- 6 - S .R .No .11
Recommended depths to  ir r ig a te , never exceed 3 fe e t  on the deepest and^most 
permeable soils. On im perfectly  and p oorly  drained s o i l s ,  the depth to  ir r ig a te  
is  le s s  than 3 f e e t .  These depths are purposely kept shallow to  provide storage 
cap acity  fo r  normal rains which may be expected fo llow in g  ir r ig a t io n .
ColnnTQ 9 -  Peak M oisture Use Rate
This is  the peak water use ra te  fo r  each crop group given in column 7 when 
the maximum amount o f  m oisture is  being extracted  from the s o i l .  I t  ^represents 
the water used by the p lant in  tran sp ira tion  and bu ild in g  o f  p lant t is s u e , and the 
amount evaporated from the s o i l .
I r r ig a t io n  S p e c ifica t io n s
.Column 10 -  A va ilab le  M oisture in  S o i l  Depth To Be Ir r ig a te d
This is the tota l available moisture capacity in the s o il  depth to be irrigated, 
given in column 8. I t  is calculated from the data on available moisture capacity 
for the various s o il  horizons given in column 5*
Column 11 -  Water to Be Applied (F ir s t  on e-th ird  o f  area fo r  f i r s t  cy c le  o f
irrigation  and entire f ie ld  for succeeding cycles.)
Values in  th is  column are the amount o f  water sprayed from the sprink ler nozzles 
to  rep lace  the m oisture depleted  from the s o i l  and to  provide^ for in e f f ic ie n c ie s  in 
i r r ig a t io n .  These amounts are to  be used on the f i r s t  on e -th ird  o f  the f i e l d  fo r  the 
f i r s t  c y c le  o f  ir r ig a t io n  and on the en tire  f i e ld  fo r  succeeding cy c le s  o f  ir r ig a t io n .
The amounts o f water given are based on starting irrigation  when bO percent o f 
the available moisture in the s o il depth to be irrigated (column 10) has been depleted 
( for  crop groups 5 and 6 , >5. percent is  used) . This amount must be added to the so il 
to bring the moisture level up to f ie ld  capacity. Also, the nozzles must supply a 3° 
percent additional amount to compensate for evaporation losses, uneven distribution 
and interception by fo liage . This is known as irrigation  efficiency  which, in this 
table, is assumed at 70 percent.
The figu res  in  column b were obtained by m ultip ly ing the appropriate values in 
column 10 by 0.^0 ( 0A 5 fo r  crop groups 5 and 6) and d iv id in g  by 0 .70 . I t  is  necessary 
to  s ta rt  ir r ig a t io n  when ifO to  bj  percent o f  the s o i l  m oisture has been depleted so tiiat 
the e n tire  area can be covered b e fo re  the m oisture content o f  the s o i l  is  depleted to 
such an extent that crop growth is  retarded.
For Iowa con d ition s i t  was considered that crop growth would be retarded i f  the 
s o i l  m oisture content dropped below 20 percent o f  the t o t a l  a v a ila b le  amount^(10 
percent fo r  crop groups 5 and 6 ) ,  o r , in  other words, 20 percent above the w ilt in g  
p o in t . At the lower m oisture le v e ls  the th in  film s o f  c a p illa ry  water have a greater 
a t tr a c t io n  fo r  the s o i l  p a r t ic le s  and below the 10 to  20. percent m oisture le v e l  ( fo r  
average con d ition s) the p lant ex tracts  water at such a slow rate  that growth is  
retarded .
ColnTnn 12 -  A p p lica tion  Timé (Based on Maximum Intake Rate)
This is  the length o f  time required  per sprin k ler  se tt in g  based on the estimated 
water intake ra te  given in  column 6 fo r  bare and cover con d ition s . This length o f  
time is  a rrived  at by d iv id in g  the values in  column 11 by the appropriate values o f  
maximum water intake rate  in  column 6.
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To meet the ir r 'ig a to r ’ a labor con d ition s , a longer time, o f  se tt in g  may be n ec­
essary . This can be done by s e le c t in g  a sprin k ler n ozz le  that w i l l  apply water at 
a slower rate o f  a p p lica tion  than the maximum water intake rate  given in  column 6 . 
This w i l l  increase the time o f  se ttin g  requ ired  to  apply the needed amount o f  
ir r ig a t io n  w ater. Any adjustment in  time o f  se tt in g  should always be at a slower 
ra te  than the maximum given in  th is  column fo r  a p p lica b le  s o i l  and cover con d ition , 
otherwise serious s o i l  lo ss  and erosion  may r e s u lt .
Column 13 - Water to be Applied (Middle on e -th ird  o f  area fo r  f i r s t  c y c le  o f
ir r ig a t io n )
This column gives the amount o f  water to  be app lied  during the f i r s t  cy c le  o f  
ir r ig a t io n  on the middle on e-th ird  o f  the f i e l d .  I t  is  s im ila r  to  column 11 except 
that the amount o f  a v a ila b le  moisture to  be rep laced  is  55 percent fo r  crop groups 
1, 2, 3 and  ^ and 60 percent fo r  crop groups 5 and 6 . The figu res  were obtained by 
m ultip ly ing  the appropriate values in  column 10 by 0.55 fo r  crop groups 1 , 2 , 3 an^
 ^ and 0.60 fo r  crop groups 5 and,6, and d iv id in g  the product by 0 ,70 . The amount 
o f  water to be applied  is  greater than fo r  the f i r s t  on e -th ird  o f  the f i e ld  in  
order to  add the s o i l  m oisture depleted from the s o i l  w hile the f i r s t  part was 
being ir r ig a te d . This column is  to be used on ly  fo r  the f i r s t  c y c le  o f  ir r ig a t io n . 
For succeeding c y c le s ,  column 12 is  to  be used. . ..
Column 1^ - A p p lica tion  Time (Based on maximum intake ra te )
\
This column g ives the length o f  time required  per sp rin k ler  se tt in g  to  apply 
the amounts o f  water in d ica ted  in column. 13. I t  is  s im ila r  to  column 12.
Column 15 -  Water to  be Applied (Last on e-th ird  o f  area fo r  f i r s t  cy c le  o f
ir r ig a t io n )
This column g ives the amount o f  water to be app lied  to  the la s t  on e -th ird  o f  
the f i e ld  fo r  the f i r s t  c y c le  o f  ir r ig a t io n . I t  is  s im ila r  to  columns 11 and 13 
except that the amount o f  a v a ila b le  m oisture to  be rep laced  is  70 percent fo r  crop 
groups 1, 2 , 3 and ^ and 75 percent fo r  crop groups 5 and 6 . The fig u res  were 
obtained by m ultip ly ing the appropriate, values in  column 10 by 0 .7,0 fo r  crop groups 
1 , 2 , 3 and 4 and by 0.75 fo r  crop groups 5 and 6 , and d iv id in g  the product by 0o70 . 
I t  w i l l  be noted that the amounts o f  water to be applied  are greater than fo r  the 
other parts o f  the f ie ld s  in  order to restore  the depleted  s o i l  m oisture which was 
lo s t  during ir r ig a t io n  o f  the f i r s t  tw o-th ird s. This column is  to  be used only fo r  
the f i r s t  cy c le  o f  ir r ig a t io n . For succeeding c y c le s , column 12 is  to  be used.
Column 16 - Application Time (Based on maximum intake rate)
This column g ives the length o f  time required  per sprin k ler  se tt in g  to  apply 
the amounts o f  water in d ica ted  in  column 15. I t  is  s im ila r  to  column 12.
Column 17 -  Maximum Time to  Cover Ir r ig a te d  Area
This is  the maximum number o f  days that can be used to  cover the ir r ig a te d  area 
I t  depends upon the amount o f  useable m oisture to  be rep laced  in  the s o i l  at each 
ir r ig a t io n  and the peak m oisture use ra te . The fig u res  in  th is  column were obtained 
by taking ^0 percent o f  the values given in  column 10 (45 percent fo r  crop groups 
5 and 6) d iv ided  by the peak m oisture use ra te  given in column 9 *
The longer the time a v a ila b le .fo r  each ir r ig a t io n , the le s s  equipment is  needed 
to  cover a given area. L ikew ise, the shorter the time a v a ila b le  fo r  each ir r ig a t io n
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the greater the equipment co st  per u n it area. I f  the ir r ig a te d  area must he covered 
in  a short p eriod  o f  tim e, such as 2 days or le s s ,  equipment costs  should he balanced 
against the b e n e fits  o f  ir r ig a t io n  to  see i f  the job  is  econom ically fe a s ib le .
Example o f  How To Use the I r r ig a t io n  Guide
1. G iven:
I t  is  desired  to  ir r ig a te  melons in  northeast Iowa on deep phase 0 N e ill  
s o i l  (S o i l  mapping u n it No. 178).
2 . To Find:
a. The depth o f  s o i l  recommended fo r  ir r ig a t io n  
b l  Amount o f  water to  be applied  at each ir r ig a t io n  
c .• A p p lica tion  time fo r  each sprin k ler se ttin g  
d. Maximum time to  cover ir r ig a te d  area
3. S o lu tion :
a . F ir s t  r e fe r  to  the l i s t  o f  s o i l s ,  ta b le  2 . I t  w ill^ b e  noted that s o i l  
mapping u n it 178 (deep phase O’ N e ill)  is  included with No. V II , S o ils  
Grouped fo r  I r r ig a t io n .
b . Next, r e fe r  to  tab le  1. (Crops and Water Factors Used in Design o f  
Sprinkler I r r ig a t io n  System s.)
(1) R efer to column 1 o f  th is  tab le  and fin d  S o i l  Grouping No. Y II . 
Reading h o r iz o n ta lly , column 2 gives a d escr ip tion  o f  this? s o i l  
group, and dominant s o i l  names sim ilar to  deep phase 0 N e ill  
are found in column 3 *
(2) Follow ing h o r iz o n ta lly  to  the r ig h t , column k g ives two horizons 
fo r  th is  s o i l  group, 0 to  12 inches, and 12 to 38 inches. The 
a v a ila b le  s o i l  m oisture, per inch o f  depth, fo r  each o f  these 
horizons is  given in  column 5 .
( 3) Next r e fe r  to  column 7 and the footn otes  at the bottom o f  the 
page. I t  w i l l  be noted that melons f a l l  in  Crop Group 2.
Follow ing h o r izo n ta lly  fo r  S o i l  Group VII tp the r ig h t  on the 
lin e  fo r  Crop Group 2, the so lu tion  to  the problem is  found in 
the various columns as fo l lo w s :
(k) Column 8 g ives 18 inches as the recommended depth to  ir r ig a te  
fo r  melons on th is  s o i l .
( 5 ) Column 10 g ives 3»00 inches as the m oisture in the s o i l  at f i e ld  
cap acity  fo r  the l8 -in ch  depth to  be ir r ig a te d . This is  obtained 
from columns 4 and 5» The top 12 inches has 1.80 inches (12 x • ? 
and the remaining 6 inches has 1*20 inches (6 x  0 .20) or a t o t a l  
o f  3 .00 in ch es„
( 6) Column 11 g ives 1 .7 1  inches fo r  the amount o f  water to  apply on 
the f i r s t  on e -th ird  o f  the f i e l d  and fo r  the en tire  f ie ld ^ fo r  
succeeding cy c le s  o f  ir r ig a t io n .  This is  obtained by taking the
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tota l available moisture in the so il to a depth o f 18 inches (3 *00 
inches in column 10) and assuming that 40 percent o f this available 
moisture is  to be replaced, and the e ffic ien cy  o f application is  7  ^
-percent. Thus: 3.00 x .40 = 1.71 inches (in  crop groups 5 and 6,
. 7 0  '
45 percent o f the available moisture is  to be replaced).
(7 ) Column 12, as melons are row crops the figure for bare condition
3.1+ hours is used. These figures are obtained by taking the water 
to be applied (column l l )  divided by the maximum water intake rate 
for bare land and with cover ( column 6) . Thus: 1 ,7 i ** 3*4 hours
0.5
and 1.71  = 1.7  hours.
1.0
( 8) Column 13 gives 2,36 inches for the amount o f  water to apply in 
the middle one-third o f the area for the f ir s t  cycle o f  irr ig a ­
tion . The application time (given in column l4) for bare and 
cover conditions is 4,7 hours and 2.4 hours, respectively.
These figures are obtained in the same way as those in columns 
11 and 12 were obtained except the amount o f  available moisture
to be replaced is  55 percent (60 percent for Crop Groups V and VI).. 
Thus 0.55 x 3.00 i  2,36 inches (column 13) 2.36 = 4.7 hours
0,70 0,5
2.36 = 2.4 hours (column l4)
TTcT
(9) Column 15 gives 3*00 inches for  the amount o f  water to apply in 
the last one-third o f the area for the f ir s t  cycle o f  irrigation . 
Column l 6 gives the application time for bare and cover conditions 
as 6.0 hours and 3.0 hours, respectively. These figures also are 
obtained in the same way as those in columns 11 and 12 were 
obtained except the amount o f available moisture to be replaced is 
70 percent (75 percent for Crops Groups V and VI) .  Thus:
0,70 x 3.00 = 3.00 inches (column 15)
0,70 "
3.00 s= 6 hours 3*00 = 3 hours (column 16)
075~ 1.0
(10) Column 17 gives 6 days as the maximum permissible time to irrigate 
the area for Zone 1. I t  w ill  he noted that the land to bo 
irrigated lie s  in northeast Iowa which is  in Zone 1. (Refer to 
figure l) .  Six days is arrived at by taking ¿+0 percent o f  column 
10 (45 percent for Crop Groups 5 and 6) ,  divided by the peak use 
rate for Zone 1 (column 9) , Thus: 3-00 x 0.4,0 w 6 days
0.20
(11) To obtain the amount o f  water to apply and the time o f setting 
after the f ir s t  cycle , i t  w ill be noted that columns 11 and 12 
are to be followed for succeeding Irrigations.
F I G . l .  Z ON ES OF P E A K  MO ISTU RE  USE R A T E S  FOR I R R I G A T I O N  IN I OWA
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Soils 
grouped 
for 
irrigation 
(see table 
2 for map 
ping unit 
numbers)
(Number)
General 
Description of 
soils
SOI LS
Major
soil
series
k 5
Available Moisture 
Capacity for given 
soil layers
Depth of 
soil 
layer 
(inches)
Available 
moisture 
per inch 
qjf soil
Maximum
water
intake
rate
in./hour
Crop 
groups 
(see
bottom of 
page for 
individual 
crops)
C R 0_P S
8
Depth 
of soil 
to be 
irrigated
(Inches 
per day)
Zone
Bare Cover (Number) (inches)
R R I G A T I O N  S P E C I F I C A T I O
10
(inches)
FIRST 1/3 OF AREA 
(for 1st cycle of irrigation) 
AND ENTIRE AREA 
(for succeeding cycles 
of irrigation)
11
Amount 
(based on 
eff.)
Inches
12
Application 
time (Hours) 
(based on max. 
rate of water 
Intake____
Bare Cover
WATER APPLICATION
MIDDLE l/3 OF AREA 
(only for 1st cycle 
of irrigation)
LAST l/3 OF AREA 
(only for 1st cycle 
of irrigation)
13
Amount . 
(based on 70# 
eff.)
**
Inches
Ik
Application 
time (Hours) 
(based on max. 
rate of water 
intake)
Bare Cover
15
Amount 
(based on 
eff.) 
**
Inches
l6
Application 
time (Hours) 
(based on max 
rate of water 
intake)
Bare I Cover
IT
Maximum 
time to 
cover 
irrigated 
area based 
on the peak 
use rate 
(Days)
Zone
II
III
IV
Sandy soils having a 
rapid rate of water 
intake, are well 
drained with a very 
low water holding 
capacity
Sarpy
Thurman
Chelsea
0 - 1*8 O.OI+ O.20IO.25
O.20I0.25
O.25I0.30
O.25I0.3O
0.25(0.30
'J.20| O.25
_____I____
0.96 
1.20 
1.1* 
O.96 
1 .1*  
1-20
O.55
0.68
0.82
O.55
O.93
O.77 3 !
Sandy soils having a 
rapid rate of water 
intake, are well 
drained with a low 
water holding 
capacity
Haynie
Ankeny
Dickinson
O-I5
15-1*0
O.06
O.Ql* 1.0 1.5
O.2O.O.25 
0.20'0.25 
O.25I0.3O 
O.25I0.3O 
O.25I0.3O 
0.20 O.25
O.72
0.86
O .99
0.72
1.12
O .96
Sandy soils having a 
rapid rate of water 
intake, are improperly 
drained with a low 
water holding capacity
Organic soils (peat and 
muck) having a rapid 
rate of water intake, 
are poorly drained 
with high water 
holding capacity
Elrick O-I5
15-1(0
0-2k O.3O 1.0 1.5
0.20'0.25 
O.20IO.25 
O.25.O.3O 
O.251O.3O 
O.25I0.3O 
0.20IO .25
O.20I0.25 
0.2010.25
0.25'0.30
O.25IO.3O 
O .25 O.3O 
0.20'O.25
5.1*0
5-1*0
5-1*0
5.1*0
5.1*0
5-1*0
0.72
O.72
0.72
O.72
O.81
O.81
3.09
3.09
3.09
3.09 
3 * 7
3.1+7
1+.21* 
1+.21+ 
I+.2I+ 
I* .21* 
I+.63 
1* .63
5-1*0
5-1*0
5-1*0
5-1*0
5.78
5.78
11 1 9 
n  I 9
9 I 7 
9 I 7
10 i 8
12 j 10
Soils having a moderate 
rate of water intake 
are well drained, with 
a very low water hold­
ing capacity.
Note: some of these 
soils are shallow to 
rock —  irrigation 
limited to 20" depth.
Neill 
(shallow) 
Dodgeville 
(shallow)
0.75 1 1.0
O.2O.O .25 
0.20 O .25 
O.25I0.3O 
O.25IO.3O 
O.25.O.3O 
0.20 O .25
O.96
1 .1*0
1 .1*0
1 .1*0
1.1+0
1 .1*0
O .55
O.8O
O.8O
O.8O
O.9O
O.9O
VI Soils having a moderate 
rate of water intake, 
are well drained, with 
a low water holding 
capacity.
Note: some of these 
soils are shallow to 
rock —  irrigation 
limited to 30" depth.
Dodgeville 
(mod. deep) 
Dubuque 
Haynie silt loam 
Neill
(mod. deep)
0-30
30 +
0.75 1.0
0.20 O .25 
0.20(0.25 
O.25.O.3O 
0.25|o.30 
O .25 O.3O 
0.20 O .25
O .55
0.82
1.1Ò
0.82
I.5I+
I .23
O .96
1 .1*1*
I .92
1 . 1*1*
2.57
2.06
VII Soils having a moderate 
rate of water intake, 
are well drained with 
a moderately high water 
holding capacity
Carrington
Tama
Marshall
Fayette
Otley
Waukesha
Neill (deep)
0.5 1.0
0.20
0 .2 0
O .25
O .25
O .25
0.30
Crop Group 1
(Shallow-rooted truck crops) 
strawberries, potatoes, beans, 
cucumbers, onions, peas, 
nursery seedlings.
Crop Group 2
(Deep-rooted truck crops) 
sweet potatoes, melons, 
tomatoes, sweet corn, 
nursery transplants.
Crop Group 3
Trees,
brambles, 
grapes.
O.251O.3O 
O .25 0.30 
0.20 O .25
_____I
I .80
3.00 
1+.20
3.00 
5-1*0 
1+.20
I .80
3.00
1+.20
3.00 
5.78 
I+.50
Crop Group 1*
(Shallow-rooted pasture and meadow) 
ladino, alsike, red clover, 
timothy.
Crop Group 5
(Deep-rooted pasture and 
meadow) alfalfa-brome, 
trefoil, corn.
Crop Group 6 
Soybeans.
** Moisture Depletion Crop Group
Column i+o# 1,2,3,!+
11 1+5# 5,6
Column 5W ~ 1 ,2,3,i*
13 60# 5,6
Column 70)6 1,2,3,i*
15 75# 5,6
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S O I L S : r o p s I R R I G A T I 0 N S P E C I I■ I C A T I 0 N
1 2 3 4 5 6 7 8 9 10 WATER APPLICATION 
MIDDLE 1 / 3 OF AREA
1 7
Soils General Major Available Moisture Maximum Crop Depth Peak Available FIRST 1/3 OF AREA LAST 1/3 OF AREA Maximum
grouped Description of soil Capacity for given water groups of soil moisture moisture (for 1st cycle of irrigation) (only for 1st cycle (only for 1st cycle time to
for soils series soil layers intake ( see to be use rate in soil AND ENTIRE AREA of irrigation) of irrigation) cover
irrigation rate bottom of irrigated depth V,ror succeeding cycles irrigated
(see table page for (Inches to be of irrigation) area based
2 for map- individual per dav) irrigated 11 12 13 14 15 l6 on the peak
ping unit crops) Amount Application Amount Application Amount Application use rate
numbers) (based on 70$ time (Hours) (based on 70$ time (Hours) (based on 70$ time (Hours) (Days)
Depth of Available eff.) (based on max. eff.) (based on max. eff.) (based on max.
soil moisture in./hour ** rate of water ** rate of water ** rate of water
layer per inch Zone intake) intake) intake) Zone
(Number) (inches) of soil Bare | Cover (Number) (inches) 1 2 (inches) Inches Bare Cover Inches Bare Cover Inches Bare Cover 1 2
VIII Soils having a moderate Soil group 0-15 0.20
l
1 1 12 0.20 O .25 2.1«) I .37 2.7 1.4 I .89 3-8 1 .9 2.40 4.8 2.4 5 j 4
rate of water intake, unnamed 0 .5 0 I 1 .0 2 18 0.201O .25 3.12 I .78 3.6 1.8 2.45 4.9 2.5 3-12 6.2 3 .I 6 1 5
are imperfectly drained 15-36 o.o4 | 3 20 0 2 510 .30 3.20 I .83 3-7 1.8 2.51 5 .O 2-5 3-20 6.4 3-2 5 1 4
with a very low water 1 1+ 12 O.2 5ÌO.3O 2.1+0 I .37 2.7 1.4 I .89 3-8 1 .9 2.40 4.8 2.1+ 4 1 3
holding capacity 1 5 20 O .25 O .30 3.20 2 .0 6 4.1 2.1 2 .7J+ 5-5 2.7 3.43 6 .9 3-4 6 5
(medium textured soils 
1 5 "-1 8" to sand)
1
1
6 18 0.20 O .25 
____
3-12 2.00 4.0 2.0 2 .6 7 5-3 2.7 3.34 6 .7 3-3 7 6
IX Soils having a moderate Floyd (shallow 0-30 0.20
-- 1--
1 1 12
-----1-----
O.20IO.25 2.1«) I .3 7 2.7 1.4 1.89 3-8 1 .9 2.40 4.8 2.4 5 4
rate of water intake, to sand) 0 .50 I 1 .0 2 18 0.20 O .25 3.60 2 .0 6 4.1 2.1 2.83 5-7 2.8 3.60 7 .2 3-6 7 6
are imperfectly drained 30-1«) 0.04 1 3 20 0.251 O.3O 1+.00 2 .2 9 4.6 2.3 3-14 6-3 3 .I 4.00 8.0 4.0 6 5
with low water holding 1 1+ 12 0.25I0.30 2.1+0 1-37 2 .7 1.4 1 .8 9 3.8 1-9 2.4q 4.8 2.4 4 3
capacity. 1 5 20 O .25 0.30 1+.00 2.57 5 . 1 2.6 3.43 6 .9 3.4 4.28 8.6 4 .3 7 6
(Medium textured soils 1 6 18 O.2OIO.25 3.60 2 .3 1 4.6 2 .3 3.08 6.2 3 . 1 3-86 7.7 3-9 8 6
2V-30" to sand.) 1
X Soils having a moderate Salix 1 1 12 0.20 O .25 2 .1 6 1 .2 3 3-1 2.1 1 .7 0 4.3 2 .8 2 .1 6 5-4 3-6 4 3
rate of water intake, Blencoe 0-12 0 .1 8 1 2 18 0.20 O .25 3.36 I .92 4.8 3-2 2.64 6.6 4.4 3-36 8.4 5 .6 7 5
are imperfectly drained Sharpsburg 0 .1«) I 0.60 3 21+ O .25 0.30 1+.56 2.60 6.5 4.3 3-58 9 .0 6 .0 4 .5 6 11.4 7 .6 7 6
with moderately high Mahaska 12 -3 6 0.20 1 l+ 12 O .25 0.30 2 .1 6 I .23 3 . 1 2.1 1 .7 0 4.3 2.8 2 .1 6 5-4 3.6 3 3
water holding capacity Nicollet 5 21+ O.2 5 1O.3O I+.56 2.93 7-3 4-9 3.91 9-8 6.5 4.88 12.2 8.1 8 , 7
Clinton (2$+)
Muscatine
Kennebec
1
1
----- 1-----
6 18 0.20 O .25 3.36 2 .1 6 5-4 3-6 2.88 7 .2 4.8 3.60 9 .O 6.0 8 6
XI Soils having a moder- Shelby
.....1 ----
1 1 12 0.20 O .25 2 .1 6 1 .2 3 4 .9 3-1 1 .7 0 6.8 4.2 2 .1 6 8.6 5-4 4 3
ately slow rate of Lindley 0-12 0 .1 8 1 2 18 O.2OIO.25 3.66 2.0 9 8.4 5-2 2 .8 7 1 1 . 5 7 .2 3.66 14.6 9-2 7 6
water intake, are Lagonda 0 .25 0 .1+0 3 20 O .25 ¡0.30 1+.16 2 .3 8 9-5 5.9 3.27 1 3 . 1 8.2 4.l6 1 6 .6 10.4 7 6
imperfectly drained Onawa 12 -3 6 0 .2 5 1 l+ 12 O .25 1O.3O 2 .1 6 1 .2 3 4 .9 3 .1 1 .7 0 6.8 4.3 2 .1 6 8.6 5.4 3 • 3
with a moderately high Grundy (2-8$) 1 5 20 O.2 5 IO.3O 1+.16 2 .6 7 1 0 .7 6.7 3.56 14.2 8.9 4 .4 5 1 7 .8 ll.l 7 6
water holding capacity Seymour 1 6 18 0 .2 0 ¡O.25 3.66 2.35 9.4 5-9 3-14 1 2 .5 7 .8 3.92 1 5 .7 9 .8 8 7
XII Soils having a moder- Berwick
---- 1-----
1 1 12 0 .20Ì0 .25 1 .8 0 1 .0 3 5 . 1 3-4 1.4l 7 .0 4-7 1 .8 0 9 .0 6 .0 4 3
ately slow rate of Chariton 0 -18 0.15 1 2 18 0 .20*0 .25 2 .7 0 1 .5 4 7-7 5 . 1 2.12 1 0 .6 7-1 2 .7 0 1 3 .5 9 .0 5 4
water intake, are Marion 0.20 0 .30 3 20 O .25 ¡0.30 3-20 1 .8 3 9 . 1 6.1 2.51 12.6 8.4 3-20 1 6 .0 1 0 .7 5 4
poorly drained, with Ames 18-36 0 .2 5 1 1+ 12 O.2 5IO.3O 1 .8 0 I .03 5 . 1 ’ 3-4 1.41 7 . 1 4 .7 1 .8 0 9 .0 6 .0 3 2
a moderate water Edina 1 5 20 O .25 ¡0 .30 3.20 2.0 6 1 0 .3 6 .9 2 .7 4 13-7 9 . 1 3.43 1 7 .2 11.4 6 5
holding capacity Belinda 1 6 18 0.20 O .25 2 .7 0 1 .7 4 8 .7 5.8 2 .3 1 1 1 . 5 7-7 2 .8 9 14.5 9 .6 6 5
XIII Soils having a moder- Taintor 1 1 12 0.20l0.25 3-00 I .7 1 5-7 3-4 2 .3 6 7-9 4-7 3-00 10.0 6 .0 6 5
ately slow rate of Winterset 1 2 18 0 .2 0|0 .2 5 1+. 50 2.57 8.6 5 .I 3.54 11.8 7-1 4 .5 0 1 5 .0 9 .0 9 7
water intake, are Garwin
0-36
1 3 21+ O.2 5IO.3O 6.00 3.43 1 1 . 5 6.9 4 .7 2 1 5 .7 9.4 6.00 20.0 12.0 10 8
poorly drained with a Haig 0 .25 0 .30 0.50 1+ 12 O.2 5 1O.3O 3.00 1 . 7 1 5-7 3-4 2 .3 6 7-9 • 4 .7 3.00 10.0 6 .0 5 4
moderately high ■vfater Webster 5 21+ O .25 |0.30 6.00 3-86 1 2 .9 7-7 5.14 1 7 . 1 1 0 .3 6 .4 3 21.4 1 2 .9 11 9
holding capacity Clyde
Afton 1
6 18 0.20¡0.25 1+.50 2.89 9-6 5-8 3.86 1 2 .9 7-7 4 .8 2 I6 .I 9 .6 10 8
Okoboji
Glencoe-Okobo j i
1
1
XIV Soils having a slow Luton
0-40
1 1 12
----- 1-----
O.2OIO.25 3.60 2.0 6 1 3 .7 1 0 .3 2 .8 3 1 8 .9 l4.l 3.60 2 3.O* 18 .0 7 6
rate of water intake, Albaton 0.30 0 .1 5 0.20 2 15 0.20 O .25 4 .5 0 2.57 1 7 . 1 1 2 .9 3.54 2 3.0» 1 7 . 7 4 .5 0 2 3.O» 2 2 .5 9 7
are poorly drained, Wabash 1 3 15 O .25 0.30 4.50 2.57 1 7 . 1 1 2 .9 3.54 2 3.0* 1 7 . 7 4 .5 0 2 3.O* 2 2 .5 7 6
with a high water Onawa 1 1+ 12 O .25 '0 .30 3.60 2.0 6 13-7 1 0 .3 2 .8 3 1 8 .9 l4.l 3 .6 0 2 3.O* 1 8 .0 6 5
holding capacity | 5 15 O .25 0 .30 I+.50 2.89 19-3 14.5 3-86 2 3 .0 1 9 .3 4 .8 2 2 3.O* 2 3.0* 8 7
------1-----
6 15 0.20*0.251
4.50 2.89 19-3 14.5 3-86 2 3.0* 19-3 4.8 2 2 3.0* 2 3.0* 10 8
1 *Note: Where the calculated application time was approximately 24 hours
1 or greater, the maximum time of application was shown as 23 hours
1
1 so that a new setting could be made each day.
Crop Group 1
(Shallow-rooted truck crops) 
strawberries, potatoes, beans, 
cucumbers, onions, peas, 
nursery seedlings
Crop Group 2
(Deep-rooted truck crops) 
sweet potatoes, melons, 
tomatoes, sweet corn, 
nursery transplants.
Crop Group 3 Crop Group 4
Trees, (Shallow-rooted pasture and meadow)
brambles, ladino, alsike, red clover,
grape s. timothy.
Crop Group 5
(Deep-rooted pasture and 
meadow) alfalt’a-brome, 
trefoil, com.
Crop Group 6 
Soybeans.
** Moisture Depletion Crop Groi
Column 40$ 1 ,2 ,3,4
1 1 45$ 5,6
Column 55$ 1 ,2 ,3,4
13 60$ 5,6
Column 70$ 1 ,2 ,3,4
15 75$ 5,6
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Table 2 .*  Soil Mapping Unit Numbers and Soil Grouping for Irrigation
Soil Soil Group Soil Soil Group
Mapping for Soil Mapping for Soil
Unit No. Irrigation Name Unit No. Irrigation Name
1 VII
2 VII
3 VII
5 Monona Co. xm
6 xm
7 VII
8 X
9 VII
10 VII
12 Monona Co. X
14 VII
15 Monona Co. X
21 IV
24 VII
25 I
27 X
29 X
31 XIII
33 VII
34 Polk and
Humboldt Co. I
36 X
37 Monona Co. II
38 VI
41 I
43 xm
44 X
45 Monona C.o. xrv
46 Monona Co. vn
48 XIV
49 XII
50 VI
53 i
55 X
60 XI
61 VII
62 VII
63 i
65 XI
66 XIV
67 Monona Co. XIV
68 XIV
69 X
70 X
71 VI
72 Polk Co. V
73 Polk Co. II
75 X
77 vn
80 (0-2%) xn
80 (2% / ) X
83 X
84 XIII
87 xm
88 X
90 xm
90 B Humboldt Co. XIII
Ida Silt 
Hamburg silt 
Castana silt and silt loam 
Colo silty clay loan 
Glencoe silt loam and 
silty clay loam 
Waukesha silt loam 
Judson silt loam 
Marshall group 
Monona silt loam 
Napier silt loam
Forbes undifferentiated 
McPaul silt loam 
Muck or peat 
Shelby loam, well 
drained variant 
Arion loamy fine sand 
Terrill loam and silt loam 
Clarion-Nicollet complex 
Afton silt loam and silty 
clay loam
Steinauer loam and silt 
loam
Lakeville gravelly loam 
Salix silt loam and silty 
clay loam
Haynie loamy fine sand 
Haynie fine sandy loam 
and loamy fine sand 
Thurman and Buckner 
loamy sands and sands 
Bremer silty clay loam 
Blencoe silty clay 
Zook silty clay 
Salix silt loam 
Orson silty clay
Modale group 
Carrington sandy loam 
Riverwash 
Nicollet silt loam 
Malvern silt loam 
Philby loam and silt loam 
Storden loam 
Chelsea sand
Lindley loam and silt loam 
Luton silty clay and clay
Luton silty clay (deep over 
silty clay loam)
Napa (Luton) clay (black 
alkali phase)
Clearfield silt loam 
McPaul (Hornick) group 
Thurman-Marshall 
complex 
Lakeville loam 
Lakeville sandy loam 
Ladoga group 
Sac silt loam 
Berwick silt loam
Cliiiton group 
Kenyon (Carrington) loam 
Clyde silty clay loam 
Sawmill group 
Kato- like group 
Okoboji silt loam 
Okoboji variant
91 X
92 xm
93 XI
95 XII
98 Humboldt and
Polk Co. X
99 Polk Co. III
103 X
104 V
105 XII
106 XII
107 xm
108 Polk and
Humboldt Co. VI
109 i
110 Polk Co. ii
113 Polk Co. ii
115 i
118 xm
119 X
120 (2% / ) VII
122 XII
124 i
125 i
126 ii
129 X
131 (2% / ) XI
132 (0-2%) XII
132 (2%) XI
133 Polk and
Humboldt Co. xm
134 Humboldt and XIV
P dk  Co.
135 Polk Co. xm
136 Polk Co. ii
137 VI
138 VII
139 i
142 X
143 m
144 XI
145 Monona Co. XIV
146 XIV
148 XII
149 Monona Co. XII
150 IX
151 XIII
152 XIII
154 VII
155 Monona Co. xrv
156 xrv
162(0-1% ) XII
162 (2% / ) vn
163(0-1% ) xn
163 (2% / ) VII
165 Polk Co. X
166 xn
167 XII
168 VII
Primghar silt loam 
Marcus silty clay loam 
Shelbÿ group 
Harpster loam
Huntsville silt loam 
Huntsville sandy loam 
Gravity silt loam or silty 
clay loam
Dodgeville silt loam 
(shallow phase)
Chariton silt loam 
Skyberg, shallow to 
gumbotil
Webster silty clay
Waukegan loam 
Chelsea (shallow to lim e­
stone variant)
Lamont fine sandy loam 
Lamont loam 
Sandy terrace escarpment 
Garwin silty clay loam 
Muscatine silt loam 
Tama silt loam and Tama 
group
Sperry silt loam 
No name assigned 
No name assigned 
No name assigned 
Chaseburg-Nodaway 
complex
Pershing silt loam 
Marion silt loam 
Weller silt loam
Colo silty clay loam 
Zook silty clay
Colo loam
Ankeny (Terrill) sandy loam 
Haynie fine sandy loam 
Clarion loam 
Nodaway sand 
Chaseburg silt loam 
Elrick sandy loam 
Onawa silty clay loam 
Onawa clay
Onawa silty clay and clay
Schapeville silt loam 
Modale silt loam 
Clyde-Marshan group (very 
shallow)
Clyde-Marshan group 
(shallow)
Clyde-Marshan group (deep) 
Terrace escarpment 
(over 12%)
Albaton clay
Albaton silty clay and clay
Walford
Downs group
Traer
Fayette group 
Stronghurst silt loam 
Blockton silt loam 
Ames silt loam 
Hayden loam
*  Most Iowa soils are listed by number but this does not mean that they are all suitable for irrigation.
-B - S . R . No. 1
Soil
Mapping 
Unit No.
Soil Group 
for
Irrigation
Soil
Name
Soil
Mapping 
Unit No.
Soil Group 
for
Irrigation
>
Soil
Name
169 Polk Co. VII Clarion silt loam 247 VII Quandahl silt loam
170 VII Castana-Napier complex 248 Polk Co. XIV Wabash silty clay loam
171 X Racine silt loam
172 XIV Wabash silty clay and clay 249 xrv Zwingle silt loam
173 Polk Co. III Saylor sandy loam 250 Polk Co. XIV Sawmill silty clay loam
174 Polk Co. II Dickinson loam 253 (Except Monona
175 Polk and Co. ) VI Clarion sandy loam
Humboldt Co. 11 Dickinson fine sandy loam 254 Monona Co. XIII Colo silty clay loam (silt
176 V Dakota group (15 -  18" to loam substratum)
sand) 255 Monona Co. X Cooper silty clay loam
177 VI Dakota group (24 -  30" to 256 Polk Co. XII Blockton silt loam
sand) 257 Polk Co. X Cooper silt loam
178 VII O 'N eill (Waukegan) group 258 Humboldt and
(36-50" to sand) Polk Co. XIII Marshan (20 -  36" to sand)
179 Polk Co. XI Gara loam
181 VI Clarion-Dickinson com plex 259 Polk and
182 VI Dubuque silt loam (deep Humboldt Co. XIII Marsh an (36" or more to
phase) sand)
183 V Dubuque silt loam (shallow 263 XII Calhoun silt loam
phase) 264 XI Burrell silt loam
184 X Muscatine-like group 265 VI No name assigned
186 XIII Floyd (thin surface variant) 268 VII Glenwood silt loam
187 XI Calhoun (colluvial variant) 269 XII Humeston silt loam
188 V Millsdale silt loam 270 XIII Colo silty clay loam
(shallow) (sandy substratum)
189 Polk Co. X Nodaway silt loam 272 Polk Co. X Olmitz loam
191 XIII O 'Brien silty clay loam 273 X Olmitz group
192 XI Lagonda group 274 xn R olfe loam
193 VII Bertrand silt loam 275 XII No name assigned
195 Polk Co. X Nodaway silt loam 280 (1 -  3%) X Mahaska group
196 X Volney silt loam 280 ( 0 -  1%) XIII Taintor silty clay loam
280 (4% / ) VII Otley silt loam
198 X Floyd loam and silt loam 282 X Primghar group
202 Humboldt and (shallow to till)
Polk Co. IX Gilbert loam 283 II No name assigned
203 Humboldt and 284 II No name assigned
Polk Co. X Kato silt loam 285 I No name assigned
204 VI Dodgeville silt loam (deep 286 Shelby Co. X Nodaway-Napier-Colo
phase) 289 Shelby Co. xm Colo silt loam
205 VI Roseville silt loam (deep 291 X Atterberry silt loam
phase)
207 V Roseville silt loam (shallow 292 Polk Co. VI Dorchester silt loam
phase) (sand substratum phase)
208 III Nodaway sandy loam 293 II Chelsea-Lamont-
209 VI Millsdale silt loam (deep Fayette com plex
phase) 295 Polk Co. I Chelsea loamy sand
210 (Except Polk Co. ) 1 Boone fine sandy loam 297 Polk Co. VI Crocker loamy sand
211 XII Edina and Belinda group 299 Shelby Co. X Mindensilt loam
212 X Kennebec silt loam 301 XII Coggon loam (level
213 VI Rockton loam (deep phase) variant)
214 V Rockton loam (shallow 302 X Coggon Group
phase) 305 XII Chariton silt loam
215 V Rockton-Dodgeville (chert (thick A2 )
219 X
pllâSêj
Jackson silt loam 308 Humboldt Co. VII Waukegan silt loam
220 X Nodaway group 309 Humboldt Co. X Nodaway silt loam
221 IV Muck or peat 310 VII Galva silt loam
222 xrv Clarinda silt loam 312 XI Seymour silt loam
224 VIII Gilbert group (15 -  18" to 313 XII Gosport group
sand)
225 IX Gilbert-like group (24 -  30" 314 XI Schapeville variant
to sand) 321 IV Muck or peat
226 X Kato-like group (36 -  50" 322 Not tillable Stony colluvium
to sand) 323 Polk and
233 Shelby Co. XII Corley silt loam Humboldt Co. II Flagler fine sandy loam
236 VII Lester loam 325 Humboldt and
237 I Sarpy loamy sand Polk Co. X LeSeuer loam
238 I Sarpy fine sandy loam
244 XIV Blencoe, silty clay subsoil 326 Polk Co. V Dorchester silt loam
246 XII Curran silt loam (12 -  24" to sand)
-c- S. R.  No. 11
Soil Soil Group Soil Soil Group
Mapping for Soil Mapping for Soil
Unit No. Irrigation Name Unit No. Irrigation_________ Name
329 XIII
332 Polk and
Humboldt Co. VII
341 VI
364 (0-296) XIII
364 (2-896) XI
370 (0-196) XIII
370 (296 / ) X
372 V
373 VII
374 II
377 VII
382 XIII
391 X
410 VII
412 V
421 IV
433 VII
441 VI
442 VI
443 IX
471 X
Webster-Nicollet
complex
Clarion loam (shallow 
to lim e)
Moody-Cr of ton-Arion- 
Thurman complex 
Haig silt loam
Grundy silt loam 
Winterset silty clay loam 
Sharpsburg silt loam 
Millsdale sandy loam 
(shallow)
Pekay group
Millsdale sandy loam (deep) 
Tam a-like (shallow 
to till)
Garwin-like 
Clyde-Floyd com plex 
Moody silt loam 
Sogn group 
Muck or peat 
Storden light clay loam 
Thurman-Clarion complex 
Thurman-T am a complex 
Floyd (shallow to limestone) 
Racine (imperfectly 
drained variant)
505 XII
506 XIII
521 IV
702 XI
707 Humboldt Co. XHI
724 VIII
725 IX
726 X
776 V
777 VI
778 VII
780 XII
781 XI
782 XIII
783 XI
784 XII
797 XIII
798 XIII
891 XI
998 XIII
Marcus (planosolic variant)
Glencoe-Okoboji variant 
Muck or peat 
Coggon group (plastic 
till variant)
Webster silty clay loam 
variant
No name assigned 
Gilbert-like, transition 
variant
Kato-like, transition variant 
No name assigned 
No name assigned 
No name assigned 
Kasson, thick A2 variant
Kasson-like silt loam 
Skyberg, deep gumbotil 
variant 
Cresco loam
Kasson-like, nearly level 
variant
Clyde (plastic till variant)
Floyd (plastic till variant)
No name assigned 
Clyde-Floyd com plex (plastic 
till variant)
